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04. CHEMICAL BONDING AND MOLECULAR STRUCTURE 
(1) Which of the following statements is correct regarding strength of sigma and pi bond 


(a) | Overlapping in sigma bond takes place (b) | Overlapping in pi bond takes place in 
in small extent. large extent. 


(c) | Overlapping in sigma bond takes place (d.) None of these 
in large extent. 


(23) | Some statements regarding dipole moment are given below. Identify the correct statements. 


(I) Dipole moment is usually expressed in Debye unit. 

(II) It is a scalar quantity. 

(III) It is the product of the magnitude of the charge and the distance between the centres of 
positive and negative charge. 


(a) 1 (b) II and III 
(c.) Land HI (d.) I, Hand III 


(3. If the electronic configuration of an element is 1s°2s°2p°3s°3p°3d°4s°, the four electrons 
involved in chemical bond formation will be 


(a) | 3p' (p.) | 3p°,4s° 
(c.)  3p°,3d° (d) 30,4۰ 


(4) Polarity in a molecule and hence the dipole moment depends primarily on electronegativity 
of the constituent atoms and shape of a molecule. Which of the following has the highest 
dipole moment) 


(a) CO, (b) HI 
(c) H,O (d.) 50, 


(5. Match the xenon compound in column I with its structure in column II and assign the correct 
code. 


(P)XeF, (i) Pyramidal 


(О) хек 


хок 


S)XeO iv) Square pyramidal 
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(a) Р-(), Q-(ii), R-(iii), S-(iv) (b) P. (i), Q- (iii), R- (iv), S-(i) 
(c) P. (ii), O- (iii), RG), S- (iv) (d) P. (iii), Q- (iv), R-(i), S- (ii) 


(6) The sum of lone pair of electrons present in the molecule of NH, and NF, is/are 
(а) one (b) two 
(c. three (d.) zero. 


(7 What is bond order of He, and O, respectively. 


(a.) 2 and 0 (b.) 2 and 2 
(c.) 1 and 2 (d. O and 2 


(8.) Select the pair of molecules which has tetrahedral molecular geometry. 
(a.) PCI. and SF, (b.) CH, and NH; 


(c.) SP, and BrE, (d.) СІР, and 0 


(9. The bond angles of NH, CH, and H,O molecules are 
(a)  109.5°,107° and104.5° respectively. (b) | 1077,109.5" and 104.5" respectively. 
(c.) 104.5°,107°and109.5° respectively. (d.) 109.5°,104.5° and107° respectively. 


(10. Some statements regarding formal charge are given below. Identify the correct statement(s). 

(I) Formal charges do not indicate real charge separation within the molecule. 

(II) Formal charges help in the selection of the lowest energy structure from a number of possible 
Lewis structures for a given species. 

(III) In polyatomic ions, it is feasible to assign a formal charge on each atom. 


(a) I only (b.) II and III 
(c.) Land III (d.) I, II and III 


(11.) What is the factor responsible for the zero overlap? 


(a.) Out of phase due to different orientation (b.) Out of phase due to same orientation 


direction of approach. direction of approach. 
(c.) In phase due to different orientation (d. In phase due to same orientation 
direction of approach. direction of approach. 


(12.) Select the pair of molecule which has the same type of hybridisation. 
(a.) BCI, and C,H, (b.) C, H, and Весі, 
(c.) C,H, and CH, (d) МН, and C,H, 


(13.) Which of the following statements is not correct from the viewpoint of molecular orbital 


theory. 
(a.) Be, is not a stable molecule. (b.) He, is not stable but He; is expected to exist. 
(c.) Bond strength of N, is (d. The order of energies of molecular orbitals in N, 
maximum among the molecules is 
homonuclear diatomic c2s < о*25 < O2P, < (л2р, = z2p,) < (p, = 1*2p,) c 


molecules belonging to the 
second period. 


(14.) Identify the molecule which has one lone pair of electrons, tetrahedral geometry and trigonal 
pyramidal shape. 


(a.) SP, (b) طط‎ 


(15.) Select the correct statement. 


(a) | In NE and CO; , nitrogen and fluorine (b) In NE, and CO; , nitrogen and carbon are 
are the central atoms whereas carbon and the central atoms whereas fluorine and 
oxygen occupy the terminal positions. oxygen occupy the terminal positions. 


(c.) | In NP, and CO; , fluorine and oxygen are (d.) In NE and CO; , nitrogen and oxygen art 


the central atoms whereas nitrogen and the central atoms whereas fluorine and 
carbon occupy the terminal positions. carbon occupy the terminal positions. 


(16.) The direction of the C-H bond cannot be ascertained because 
(a) the 25 orbital of carbon and the 15 orbital (b.) the ls orbital of carbon and the 2s orbital 


of H are spherically symmetrical and they of H are spherically symmetrical and they 
can overlap in any direction. can overlap in any direction. 

(c.) the ls orbital of carbon and the Is orbital (d. the 2s orbital of carbon and the 2s orbital 
of H are spherically symmetrical and they of H are spherically symmetrical and they 
can overlap in any direction. can overlap in any direction. 


(17. Which of the following will be the strongest bond? 
(a) | O-H (b) М-Н 
(c.) O-CI (d) | F-O 


(18. Some statements regarding octet theory are given below. Identify the correct statement(s). 
(I) This theory does not account for the shape of molecules. 
(II) It does not explain the relative stability of the molecules. 
(III) This theory is totally silent about the energy of a molecule. 


(a) II only (b.) land III 
(c.) II and III (d.) I, II and III 


(19.) Insp hybridisation 
(a.) 50% s – character and 50% %p — character (b.) 25% s - character and 75% p - character 
C. 75% s — character and 2596 p -character d. 40% s – character and 60% р – character 
р 


(20.) Assertion: O, molecule is paramagnetic while Н, molecule is diamagnetic in nature. 


Reason: Bond order of O, molecular is two while bond order of H, molecule is one. 


(a) Both A and R are true and R is the (b) | Both A and R are true but R is not the 
correct explanation of A. correct explanation of A. 
(c) Ais true but R is false. (d. Both A and R are false. 


(21. Some molecules are given below: SO,, NH,, H,O, SP., CIP, BrP., XeF, 
How many of them have two lone pair of electrons? 

(a) | Two (b) Three 

(c) | Four (d. Five 


(22. | As per VSEPR theory, the pairs of electrons tend to occupy such position in space that 


(a) | minimise repulsion and thus maximise (D) | maximise repulsion and thus maximise 
distance between them. distance between them. 


minimise repulsion and thus minimise (d. | maximise repulsion and thus minimise 
distance between them. distance between them. 


The molecular orbitals are filled in accordance with the 
aufbau principle. (b) | Pauli's exclusion principle. 
Hund's rule. (d. All of these. 


N, and N, denoted for number of electrons present in antibonding and number of electrons 
present in bonding, then select correct option for stable molecule. 
N, <N, (b.) N. =N, 
N. «N, (d. None of these 


Assertion: In NH,, N is مہ‎ hybridised but bond angle is 107“. 


Reason: Shape of NH, molecule is trigonal pyramidal. 


Both A and R are true and R is the (b) Both A and R are true but R is nor the 
correct explanation of A. correct explanation of A. 
A is true but R is false. (d. Both A and Rare false. 


What is the bond angle in the molecule of ВеС1, 
60° (b) 90 
120? (d. 180° 


Overlapping of atomic orbitals depends upon 


the sign (phase) of orbital wave function (b.) direction of orientation of amplitude of 
in space. orbital wave function in space. 


both a and b. (d. none of these. 


How many lone pairs of electrons are present in SE, molecule 


One (b.) | Two 
Three (d. Four 


Which of the following pairs of molecules has expanded octet) 
SP, HO (b) | H,SO, Li Cl 
PE. and SE, (d.) CO, and PE, 


Select the correct order of increasing bond length of C=C, C-C, C—O апа С-Н. 
C-O « C-H « C-C « C=C (b.) C-C < C=C < C-O < C-H 
C-H < C=C, C-O < C-C (а) С-Н < C-O < C-C < C=C 


Net dipole moment (1) of water molecule (H,O) is 1.85 D. Its values in Cm is equal to 


1.35x10 "^ Cm (b.) | 8.33x10 "Cm 
6.17x10 "Cm (d. | 5.21x10 "Cm 


EN 


Which of the following molecules/ions is diamagnetic in nature. 
О» (b.) O, 
O, (d.) O; 


Valence bond theory is based on the knowledge of the following: 
(Т) Atomic orbitals 
(II) Electronic configurations of elements 
(III) The overlapping criteria of atomic orbitals 
(IV) Principles of variation and superposition 
Select the correct option. 
II and III are correct. (b) III and IV are correct. 


I and III are correct. (d.) I, II, III and IV are correct. 


Nyholm and Gillespie refined the VSEPR model by explaining that 


the lone pair electrons in a molecule (b) the lone pair of electrons in a molecule 
occupy more space as compared to the occupy less space as compared to the 
bonding pairs of electrons. bonding pairs of electrons. 


the lone pair and bond pair in a molecule (d. None of these. 
occupy the same space. 


Which of the following pairs of species has identical bond order? 
N, and O, (b.) P, and N, 
N, and HCl (d. N, and CO 


Dipole moment defined as the 


product of the magnitude of the charge (b) product of the magnitude of the charge 


and the distance between the centres of and the distance between the centres of 
positive and positive charge. negative and negative charge. 

product of the magnitude of the charge (d. product of the magnitude of the 

and the distance between the centres of resistance and the distance between the 
positive and negative charge. neutral nuclei. 


Assertion: Dipole moment of NH, is greater than that of NP.. 
Reason: Nitrogen is more electronegative than fluorine. 


Both A and Rare true and R is the correct (b) Both A and Rare true but R is not the 
explanation of A. correct explanation of A. 


A is true but К is false. (d. Both A and R are false. 


Some statements regarding bond angle are given bel0w. Identify the correct statement(s). 

(I) Bond angle is the angle between the orbitals containing bonding electron pairs around the 
central atom in a molecule/ complex ion. 

(II) Bond angle is expressed in degrees which can be experimentally determined by 
spectroscopic methods. 

(III) Bond angle helps in determining the shape of the molecule/complex ion. 

(IV) Bond angle gives some idea regarding the distribution of orbitals around the central 
atom in a molecule/ complex ion. 


E 


(45.) 


(а.) 


III only (b) I, II and IV 
I, П, Шапа IV (d) 3 III 


The types of hybrid orbitals of nitrogen in NO}, NO, and NH; respectively are expected to be 


Sp, sp and sp“ (b) ^ sp,sp° and sp” 
sp^,spand sp” (d.) | sp^,sp' and sp 


Two statements for polarity of bonds are given below: 

(I) The existence of a 100% ionic or covalent bond represents an ideal situation. 
(II) In reality no bond or a compound is either completely covalent or ionic. 
The given statements I and II are true or false 


FF (b) TT 
TF (d) FT 


According to VSEPR Theory, the shape of a molecule depends upon the number of valence 
shell electron pairs 


bonded electron pair only. (b) | non-bonded electron pair only. 
bonded or non-bonded electron pair. (d. neither bonded nor non-bonded electro 
pair. 


Two statements regarding SP, molecule are given below. Identity the correct statements with 


respect to more stable structure. 
(I) If lone pair of electrons present at axial position then molecule is more stable. 
(II) If lone pair of electrons present at equatorial position then molecule is less stable. 


Only I (b) Only II 
Both I and II (d. Neither I nor II 


What is the bond order of H, molecule 


One (b.) | Two 
Three (d. Zero 


Ionic bonds will be formed more easily 


between elements with comparatively (b) between elements with comparatively 
low ionisation enthalpies and elements high ionisation enthalpies and elements 
with comparatively high negative value with comparatively low negative value o 
of electron gain enthalpy. electron gain enthalpy. 

between two elements which consist of (d. between two elements which consist of 
low ionisation enthalpy and electron gain high ionisation enthalpy and electron 
enthalpy. gain enthalpy. 


Assertion: SF, molecule has see-saw shape. 
Reason: Two lone pair of electrons are present in SF, molecules. 


Both A and R are true and R is the (b) Both A and R are true but R is nor the 
correct explanation of A. correct explanation of A. 


E 


(c) Ais true but R is false. (d. Both A and R are false. 


(46. Which molecule/ion out of the following does not contain unpaired electrons 
а) N (b) o, 
(c) 0: (d) B, 


(47. Whatis the hybridisation of a molecule which has square planar shape 
(a) | др“ (D) spd 
(c.) | spd (d) | sp 


(48. The dipole moment of HP may be represented as: 


This arrow symbolises the direction of the shift of 


(a) | proton density in the molecule. (b) electron density in the molecule. 
(c.) | neutron density in the molecule. (d. ^ proton and neutron densities in the 
molecule. 


(49. Some conditions for the combination of atomic orbitals are given below: 
(I) The combining atomic orbitals must have the same or nearly the same energy. 
(II) The combining atomic orbitals must have the same symmetry about the molecular axis. 
(III) The combining atomic orbitals must overlap to the maximum extent. 
Select the correct statement(s). 
(a) Only I (b) Only III 
(c) Land III (d.) I, II and III 


(50. Bond length is defined as the equilibrium distance between the nuclei of two bonded atoms 
in a molecule and it is measured by 


(a) | spectroscopic technique. (b) X-ray diffraction technique. 


(c.)  electron-diffraction technique. (d. all of these. 


TOPIC WISE PRACTICE QUESTIONS 


TOPIC 1: Electrovalent, Covalent and Coordinate Bonding 


Which of the following combination will form an electrovalent bond ? 


1) P and Cl 2) NH; and BF; 3) H and Ca 4) H and S 
Which has a giant covalent structure? 

1) PbO» 2) SiO2 3) NaCl 4) AlCl; 
Which one of the following contains a co-ordinate covalent bond ? 

1) НО 2) НСІ 3) BaCl, 4) М,Н; 

The number of dative bonds in sulphuric acid molecule is 

1) 0 2) 1 3) 2 4) 4 

Which of the following statements is not true about covalent compounds? 

1) They may exhibit space isomerism 2) They have low melting and boiling points 


15. 


16. 


15. 


18. 


19. 


20. 


21. 
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3) They show ionic reactions 4) They show molecular reactions 
Indicate the nature of bonding in CCl, and Сан, 


1) Covalent in CCl, and electrovalent in СаН» 2) Electrovalent in both CCl, and СаН» 

З) Covalent in both CCl, and CaH; 4) Electrovalent in CCl, and covalent in CaH? 
Lattice energy of an ionic compound depends upon 

1) charge on the ion and size of the ion 2) packing of ions only 

3) size of the ion only 4) charge on the ion only 

Among the following which compound will show the highest lattice energy ? 

1) KF 2) NaF 3) CsF 4) RbF 

The compound that has the highest ionic character associated with the X—CI bond is: 

1) ٢ا5‎ 2) BCl; 3) CCl, 4) SiCl, 

Which combination of atoms can form a polar covalent bond? 

1) H and H 2) H and F 3) N and N 4) Na and F 

Which of the following pairs will form the most stable ionic bond ? 

1) Na and Cl 2) Mg and F 3) Li and F 4) Na and F 

In which of the following species central atom is NOT surrounded by exactly 8 valence electrons? 
1) BF, 2) NCI, 3) PCI, 4) SF, 

Which of the following does not apply to metallic bond ? 

1) Overlapping valence orbitals 2) Mobile valency electrons 

3) Delocalized electrons 4) Highly directed bonds. 

Which set contains only covalently bonded molecules? 

1) BCls, SiCl4, РСІз 2) NH, Br, Na Ha, HBr 3) In, H2S, Nal 4) Al, O3, AS4 


Amongst LiCl, RbCl, BeCl and MgCl»; the compounds with the greatest and the least ionic character, 
respectively are: 

1) LiCl and RbCl 2) RbCl and BeCl; 3) MgCl» and BeCl»; 4) RbCl and MgCl» 

In ionic solids how crystal structure get stabilized 

1) By the energy released in the formation of crystal lattice. 

2) By achieving octet of electrons around the ionic species in gaseous state. 

3) By electron gain enthalpy and the ionization enthalpy. 

4) None of these 

Which of the following statement is correct? 

1) FeCl» is more covalent than FeCl3. 2) FeCl, is more covalent than FeCl). 

3) Both FeCl, and FeCl; are equally covalent. 4) FeCl and FeCl; do not have any covalent character. 


TOPIC 2: Octet Rule, Resonance, Dipole Moment and Bond Polarity 
A pair of compounds which has odd electrons in the group NO, CO, C102, N2Os, SO; and Оз are 
1) NO and CIO, 2) CO and SO; 3) CIO» and CO 4) SO; and Оз 

Which of the following molecule(s) obey the octet rule? 

(i) [BF4], Gi) [AICI4], (iii) SO», (iv) CCL, 


1) (i), (ii), (iii), (iv) 2) (ii), (iii), (iv) 3) (i), (iii), Gv) 4) (i), (ii), (iv) 
In the cyanide ion, the formal negative charge is on 
Dc 2)N 3) Both C and N 4) resonate between C and N 


Among the following, the species having the smallest bond order is 

1) NO 2) МО" 3) O, 4) NO 

The bond length of С = O bond in CO is 1.20 А and in CO; it is 1.34 А. Then С = O bond length in 
CO; will be 

1) 1.50 À 2)1.534À 3)1.29A 4) 0.95 À 


AND MOLECULAR STRUCTURE 53 


23. 


24. 


Which one of the following pairs of molecules will have permanent dipole moments for both members ? 
1) NO» and CO» 2) NO» and 033) SiF4 and CO; 4) 51Е4 and NO, 
Which of the following structure represents structure of Оз more accurately? 


— 


29. 


26. 


27. 


28. 
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30. 


31. 


de; 


33 


34. 


3D. 


36. 


ОЛ: 


38. 
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III 

1) I and III only 2) II and III only 3) I and II only 4) АП 
Which of the following salt shows maximum covalent character? 
1) AlCl; 2) MgCl» 3) CsCl 4) LaCla 
Pauling's electronegativity values for elements are useful in predicting : 
1) polarity of bonds in molecules 2) ionic and covalent nature of bonds 
3) coordination number 4) both 1) and 2) 
The molecule which has zero dipole moment is 
1) CH3Cl 2) NF3 3) BF3 4) CIO» 
Which bond angle q would result in the maximum dipole moment for the triatomic molecule Y XY 
1) q = 90? 2) q = 120? 3) q = 150° 4) q = 180° 
Polarisibility of halide ions increases in the order 
ПЕ, Г, Вг, СГ 2) СГ, Br, I, Е 3)I, Br, СГ, Е 4) F, СГ, Вг, Гг 


If опе assumes linear structure instead of bent structure for water, then which опе of the following 
properties cannot be explained? 

1) The formation of intermolecular hydrogen bond in water. 

2) The high boiling point of water. 

3) Solubility of polar compounds in water. 

4) Ability of water to form coordinate covalent bond. 


TOPIC 3: VSEPR Theory, УВТ Theory and Hybridization 


The angle between the overlapping of one s-orbital and one p-orbital is 


1) 180° 2) 120° 3) 109728 4) 120° 60' 
Equilateral shape has 

1) sp hybridisation 2) sp° hybridisation 3) sp? hybridisation 4) None of these 
Which one of the following has the shortest carbon-carbon bond length ? 

1) Benzene 2) Ethene 3) Ethyne 4) Ethane 
Which of the following is the correct increasing order of lone pair of electrons on the central atom? 
1) IF, < IF; = CIF3 < XeF> 2) IF, < XeF; < СТЕ» < 1٢ 

3) IF; = CIF» < XeF» < IF5 4) IF; < 37 < IF5 < CIF» 

In which one of the following molecules the central atom is said to adopt “رد‎ hybridization? 
1) ВеЕ» 2) BF3 3) C5H» 4) МН» 

Which of the following two are isostructural? 

1) NH3, BF3 2) РСІ5, ICI; 3) XeE, IE, 4) CO3, SO; 


The decreasing values of bond angles from NH3 (106?) to SbH3 (101?) down group-15 of the periodic 
table is due to 


1) decreasing bp-bp repulsion 2) decreasing electronegativity 

3) increasing bp-bp repulsion 4) increasing lp-bp repulsion 

The shape of С1Оз— ion according to Valence Shell Electron Pair Repulsion (VSEPR) theory will be 
1) planar triangular 2) pyramidal 3) tetrahedral 4) square planar 


Which of the following molecules has trigonal planar geometry? 
1) BF3 2) NH3 3) PCl; 4) IF3 
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41. 


42. 


43. 


44. 


45. 


46. 


47. 


48. 


49. 


50. 


51+ 


эг, 


Ji: 


54. 


Do. 


Linear combination of two hybridized orbitals belonging to two atoms and each having one electron 
leads to a 

1) sigma bond 2) double bond 3) co-ordinate covalent bond 4) pi bond. 
Which of the following statements is not correct for sigma and pi-bonds formed between two carbon 
atoms? 

1) Sigma-bond determines the direction between carbon atoms but a pi-bond has no primary effect in 
this regard 

2) Sigma-bond is stronger than a pi-bond 

3) Bond energies of sigma- and pi-bonds are of the order of 264 kJ/mol and 347 kJ/mol, respectively 
4) Free rotation of atoms about a sigma-bond is allowed but not in case of a pi-bond 

How many s and p bonds are present in toluene? 


1) 3r +86 2) 314106 3) 31-156 4) 61 +36 

The number of lone pair and bond pair of electrons on the sulphur atom in sulphur dioxide molecule are 
respectively 

1) 1 and 3 2)4and 1 3)3 and 1 4) 1 and 2 

How many sigma bonds are in a molecule of diethyl ether, CjH.OC,H. 

1) 14 2) 12 3) 8 4) 16 


Which of the following statements is not correct? 

1) Hybridisation is the mixing of atomic orbitals prior to their combining into molecular orbitals 
2) sp” hybrid orbitals are formed from two p-atomic orbitals and one s-orbital 

3) d°sp° hybrid orbitals are directed towards the corners of a regular octahedron 

4) dsp” hybrid orbitals are all at 90° to one another 


Which of the following species has a linear shape ? 


1) SO? 2) NO; 3) CH4 4) NO, 
Using VSEPR theory, predict the species which has square pyramidal shape 

1) SnCl; 2) CCl, 3) SO3 4) ВгЕ; 
Amongst the following, the molecule/ion that is linear is : 

1) SO; 2) CO; 3) CIO, 4) NO, 


Which of the following structure is most stable ? 


Choose the correct option. 


1) Only I 2) Only II 3) Only III 4) All three have same stability 
The true statements from the following are 
1. PH; and BiCls do not exist 2. px — іл bond is present in SO? 


3. Electrons travel with the speed of light 4. SeF4 and CH, have same shape 
5. I; has bent geometry 


1)1,3 2( 1, 2,5 SESS 4)1,2,4 

The hybrid state of S in SO; is similar to that of 

1) C in C2H2 2) Cin C2H4 3) C in CH, 4) C in CO? 

Allyl cyanide molecule contains 

1) 9 sigma bonds, 4 pi bonds and no lone pair 2) 9 sigma bonds, 3 pi bonds and one lone pair 
3) 8 sigma bonds, 5 pi bonds and one lone pair 4) 8 sigma bonds, 3 pi bonds and two lone pairs 
АП bond angles are exactly equal to 109? 28' in : 

1) methyl chloride 2) iodoform 3) chloroform 4) carbon tetrachloride 

Which has the least bond angle 

1) МН» 2) BeF? 3) 0 4) CH4 


The shape of IF, is: 
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68. 


69. 


70. 
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1) Trigonally distorted octahedron 2) Pyramidal 


3) Octahedral 4) Square antiprism 

Which of the following statements is not correct? 

1) Double bond is shorter than a single bond 2) Sigma bond is weaker than a p (pi) bond 

3) Double bond is stronger than a single bond 4) Covalent bond is stronger than hydrogen bond 
In which of the following pair both the species have sp” hybridization? 

1) Hz S, ВЕз 2) Si Fa, BeH? 3) NF5, 0 4) NF3, BF3 


Which of the following represents zero overlap of atomic orbitals. 


(a) и 


(а) АП of these 
The structure of the noble gas compound XeF,j is: 
1) square planar 2) distorted tetrahedral 3) tetrahedral 4) octahedral 
Which of the following pairs of species have identical shapes? 
1) NO; and NO, 2) PCI, and BrE 3) XeF, and ICI, 4) TeCl, and XeO, 
Amongst NO3,AsO; , CO; ,CIO;, 507 and BO; , the non-planar species are 
1) CO; ,S07,BO}7 2) AsO7, C10;, SO? 3) NO,,CO;,BO; 4) 502, NO;, ВО? 
What is the shape of the IBr, ion? 
1) Linear 2) Bent shape with bond angle of about 90° 
3) Bent shape with bond angle of about 109° 4) Bent shape with bond angle of about 120° 
According to VSEPR theory, in which species do all the atoms lie in the same plane? 
1. СН» 2. СН, 
1) 1 only 2) 2 only 3) both 1 and 2 4) neither 1 nor 2 
Which bonds are formed by a carbon atom with sp°-hybridisation? 
1) 4 x -bonds 2) 2 m-bonds and 2 o-bonds 3) 1 x-bonds and 3 c -bonds 4) 4 c bonds 
SF», SF, and SFs have the hybridisation at sulphur atom respectively as: 
l)sp- sp 5р0 2) sp Sp وو‎ 3) sp”, sp ара 4) sp’, spd’, d p 
The strength of bonds formed by 5—5, p—p and s—p overlap is in the order of 
1)s-p>s-s>p-p 2)p-p>s-s>s-—p 3) 5—5 > р-р> 5р  4)s-s>s-p>p-p 


TOPIC 4: MOT and Hydrogen Bonding 
The bond order in N} is 


1) 1.5 2) 3.0 2) o5 4) 2.0 

The molecular electronic configuration of Н; ion is? 

1) (ols) 2) (о15) (cis) 3) (ois) (ols) 4) (ois) 

In the change of МО” to NO, the electron is added to 

1) o - orbital 2) r — orbital 3) o* - orbital 4) T* - orbital 
The correct statement with regard to H2 and H2' is 

1) Both Н2 and Н2 do not exist 2) Н; is more stable than Н» 

3) Н; is more stable than Н; 4) Both Н; and Н, are equally stable 


If Nx is the number of bonding orbitals of an atom and N, is the number of antibonding orbitals, then 
the molecule/atom will be stable if 
I) Ny N Ny 2) Nx Ny 3) Nx < Ny 4) Nx S Ny 


(EZ In an anti-bonding molecular orbital, electron density is minimum 
1) around one atom of the molecule 2) between the two nuclei of the molecule 
3) at the region away from the nuclei of the molecule 4) at no place 
73. When two atomic orbitals combine, they form 
1) one molecular orbital 2) two molecular orbital 
3) three molecular orbital 4) four molecular orbital 
74. Of the following hydrides which one has the lowest boiling point? 
1) AsH3 2) SbH3 3) PH3 4) NH3 
75. | Which one of the following is the correct order of interactions? 
1) covalent « hydrogen bonding « van der Waals « dipoledipole 
2) van der Waals « hydrogen bonding « dipole-dipole « covalent 
3) van der Waals « dipole-dipole « hydrogen bonding « covalent 
4) dipole-dipole « van der Waals « hydrogen bonding « covalent 


76. An ether is more volatile than an alcohol having the same molecular formula. This is due to 
1) alcohols having resonance structures 2) intermolecular hydrogen bonding in ethers 
3) intermolecular hydrogen bonding in alcohols 4) dipolar character of ethers 

DA: Paramagnetism is exhibited by molecules 
1) not attracted into a magnetic field 2) containing only paired electrons 
3) carrying a positive charge 4) containing unpaired electrons 

78. Hydrogen bonding is maximum in : 
1) СУН ОН 2) CH30CH3 3) (CH3)2 C=O 4) 0 

79. What is the dominant intermolecular force or bond that must be overcome in converting liquid CH3OH 
to a gas? 
1) Dipole-dipole interaction 2) Covalent bonds 
3) London dispersion force 4) Hydrogen bonding 

80. In 05,0, and O, molecular species, the total number of antibonding electrons respectively are 
1) 7, 6, 8 2102 3) 6, 6, 6 4)8,6,8 
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(1) ја 2) fb) ja (14) ja (15) 
(16) ја (17) fat) ja (09) ja — (20) 
(231) | 102) ja (23) |1 jJ04)- 4259 
(26) ja т) je |(@8) а 029) c |30) (c 
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| 701 | 722 | 732 | 743 | 75)3 | 763 | 774 | 78) | 794 | 801 | 


(1.) 


(2.) 
(3.) 


(4.) 
(5.) 


(6.) 


(7.) 


(8.) 
(9.) 
(10.) 


(11.) 
(12.) 


(13.) 
(14.) 


(15.) 


(16.) 


(17.) 
(18.) 
(19.) 
(20.) 
(21.) 


(22.) 


NCERT LINE BY LINE QUESTIONS - SOLUTIONS 


(c) Basically the strength of a bond depends upon the extent of overlapping. In case of sigma bond, the 
overlapping of orbitals takes place to a larger extent. Hence, it is stronger as compared to the pi bond 
where the extent of overlapping occurs to a smaller extent. 


(c) Dipole moment is a vector quantity and by convention it is depicted by the small arrow with tail on 
the negative centre and head pointing towards the positive centre. 


(d) Electrons from outermost shells ns and (n-1)d take part in bond formation for transition elements. 
Assertion-Reason Type Questions 


(c) H5O has highest dipole moment. 

(b) Хер, — sp’d° —1р. = 2, square planar 

XeF, —sp'd? – 1р. = 1, distorted octahedral 

XeOF, - sp°d° —Lp. = 1, square pyramidal 

XeO, — sp" - l.p. = 1, pyramidal 

(b) Both the molecules, NH, and NE,, have pyramidal shape with a lone pair of electrons. 


Therefore, the sum of lone pair of electrons present in the molecule of NH, and NF, is two. 


(d) Electronic configuration of He, (018) (o*ls)' 
Bond order of He, is 50 –2)=0 


While bond order of O, is two. 
(b) CH, and NH, both have tetrahedral molecular geometry. 
(b) The bond angles of NH,, CH, and H,O molecules are 107°,109.5° and 104.5" respectively. 


(d) АП the given statements regarding formal charge are correct. 

(a) Zero overlap due to the out of phase for different orientation direction of approach. 

(b) Molecule C,H, and BeCl, both have sp hybridisarion. 

(d) The correct order of energies of molecular orbitals in N, molecule is 

O2S < о*25 < (z2p, = z2p, ) <o2p, < (p, = 1*2p,) Gap, 

(d) Ammonia (NH3) has one lone pair of electrons, tetrahedral molecular geometry and trigonal 
pyramidal shape. 

(b) In general, the least electronegative atom occupies the central position in the molecule / ion. For 
example, in the NF3 and CO; , nitrogen and carbon are the central atoms whereas fluorine and oxygen 
оссиру the terminal positions. 


(a) The direction of the - Н bond cannot be ascertained because the 2s orbital of carbon and the 15 
orbital of H are spherically symmetrical and they can overlap in any direction. 


(a) O-H will be the strongest bond. 

(d) All the given statements regarding octet theory are correct. 

(a) In sp hybridisation, 50 96s — character and 50 96 p-character. 

(b) Both assertion and reason are true statements. 

(b) Among the given molecules, H,O, CIP, and XeF, have two lone pair of electrons. SO,, NH,,SF, 


and ВгЕ. have one lone pair of electron. 


(a) As per postulates of VSEPR theory, the pairs of electrons tend to occupy such positions in space that 
minimise repulsion and thus maximise distance between them. 
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(37.) 
(38.) 
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(d) The molecular orbitals like atomic orbitals are filled in accordance with the aufbau principle obeying 
the Pauli’s exclusion principle and the Hund’s rule. 


(с) A positive bond order, i.e. N, > Na, means a stable molecule while a negative, i.e. N, < N,, or zero 
(i.e., N, = N, ) bond order means an unstable molecule. 

(b) Both assertion and reason are true statement. 

(d) BeCl, has sp-hybridisarion, the two sp-hybrid orbitals are oriented in opposite direction forming an 


angle of 180°. 


(c) Overlapping of atomic orbitals depends upon the sign (phase) and direction of orientation of 
amplitude of orbital wave function in space. 


(a) One lone pair of electron is present in SF, molecule. 


F F 
F F 
SF molecule 


(с) PFs and SFs have expanded octet 


Fi oF: 0 
وی‎ DSC H-0—$—-0—H 
| ^F: ЕС | SF: | 
: Е « F D: 
РЁ, SF, H,SO, 
10 electrons around 12 electrons around 12 electrons around 
the P atom the S atom the S atom 


(c) Correct order of increasing bond length is 

C-H«CzC«C-O«C-C. 

(c) Given, net dipole moment, 4 =1.85D 

Net dipole moment, ; u = 1.85x3.33564x10" Cm = 6.17 x10" Cm. 

(a) Os ion, all the electrons are present in pair form, therefore they are diamagnetic in nature. 

(d) A discussion of the valence bond theory is based on the knowledge of atomic orbitals, electronic 


configurations of elements, the overlap criteria of atomic orbitals, the hybridisation of atomic orbitals 
and the principles of variation and superposition. 


(a) Nyholm and Gillespie refined the VSEPR model by explaining that the lone pairs are localised on 
the central atom, each bonded pair is shared between two atoms. As a result, the lone pair electrons in a 
molecule occupy more space as compared to the bonding pairs of electrons. 


(9) Isoelectronic molecules and ions have identical bond orders, for example, F, and O; have bond 
order 1. N,, CO and МО” have bond order З. 

(c) As a result of polarisation, the molecule possesses the dipole moment which can be defined as the 
product of the magnitude of the charge and the distance between the centres of positive and negative 
charge. It is usually designated by a Greek letter и”. Mathematically, it is expressed as follows: 

Dipole moment (ш) = Charge (О) x Distance of separation (r). 

(c) Fluorine is more electronegative than nitrogen. 

(c) All the given statements regarding bond angle of molecule/complexion are correct. 

(b) NO; : sp hybridisation 

NO; :sp* hybridisation 

NH; :sp? hybridisation 


(b) Both the given statements regarding polarity of bonds are true. 


(c) The shape of a molecule depends upon the number of valence shell electron pairs (bonded or non- 
bonded) around the central atom. 


(d) In SF, molecule, of lone pair of electrons present at axial position then molecule is less stable and if 
lone pair of electrons present at equatorial position then molecule is more stable. 
(a) Electronic Configuration of H, (018) 


The bond order of H, molecule can be calculated as 
N,-N, 2-0 
EN HEUS No 
(a) Ionic bonds will be formed more easily between elements with comparatively low ionisation 
enthalpies and elements with comparatively high negative value of electron gain enthalpy. 


Bond order = 1 


(c) One lone pair of electron present in SF, molecule. 
(c) Among the given molecules/ions O; does not contain unpaired electrons. 


(a) The hybridisation of a molecule which has square planar shape is dsp’. 


(b) H- F: This arrow symbolises the direction of the shift of electron density in the molecule. 


(d) All the given conditions are correct for the combination of atomic orbitals. 
(d) Bond lengths are measured by spectroscopic, X-ray diffraction and electron-diffraction techniques. 


TOPIC WISE PRACTICE QUESTIONS - SOLUTIONS 


(3) Higher the difference in electronegativity between the two atoms, more will be electrovalent 
character of the 
bond. Among given choices, calcium and hydrogen have maximum difference in their electro 


negativities. 

3) 

4) 

H-O  H-Cl  CI-Ba-Cl H,N-NH, 
| EE" S 
H H* 


(a) (b) (© A 
3) 5. 3) 6. 1) 

(1) The value of lattice energy depends on the charges present on the two ions and the distance between 
them. 

(2) For compounds containing cations of same charge, lattice energy increases as the size of the cation 
decreases. Thus, NaF has highest lattice energy. The size of cations is in the order: Na < K < Rb < Cs 
(4) In SiCl4 difference between electronegativity of Si (1.8) and chlorine (3.0) is higher than in other 
given compounds. 

(2) Hydrogen fluoride has a large value of dipole moment. This is due to very high electronegativity of 
the fluorine as a result it pulls electrons strongly. 

(2) The stability of the ionic bond depends upon the lattice energy which is expected to be more 
between Mg and F due to *2 charge on Mg atom. 

(4) In SF4 molecules central S-atom is surrounded by 10valence electrons and it is hypervalent 
compound. 

(4) In metallic bonds, each ion is surrounded by equal number of oppositely charged electrons, hence 
have equal electrostatic attraction from all sides and hence do not have directional characteristics. 

(1) The set of compounds ВСІЗ, SiCl4, PCI3 are predominatly covalent compounds. NHABr and Nal 
ionic compounds and Al contains metallic lattice. 

(2) According to Fajan's rule smaller, highly charged cation has greatest covalent character while large 
cation with smaller charge has greatest ionic character. 
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(1) In ionic solids, the sum of the electron gain enthalpy and the ionization enthalpy may be positive but 
still the crystal structure gets stabilized due to the energy released in the formation of the crystal lattice. 
(2) According to Fajan's rule, higher charge on the ions, more covalent is the compound. 

(1) 

4) 


CID 


2) In CN ion, formal negative charge is on nitrogen atom due to lone pair of electrons. 

2) 

NO(16)-B.O.-2 0,(16)—B.0.=2 

NO*(14)-B.0.=3 . NO(15)- В.О. = 2.5 

Higher the bond order lower is the bond length. 

Hence NO+ will have smallest bond. 

3)In CO; , due to resonance, C = O bond length is in between triple and double bond, i.e. in between 


1.2 and 1.34. Thus, answer is 1.29 À. 

(2) Both NO2 and O3 have angular shape and hence will have net dipole moment. 

(3) I and II structure shown above constitute the cannonical structure. III structure represents the 
structure of O3 more accurately. This is also called resonance hybrid. 

(1) According to Fajan's rule, as the charge on the cation increases, and size decreases, its tendency to 
polarise the anion increases. This brings more and more covalent nature to electrovalent compounds. 
Hence AICI3 shows maximum covalent character. 

(4) 

(3) The dipole moment of symmetrical molecules is zero. 


B. 
F/ NF 


Triangular planar (symmetrical molecule) 
(1) The dipole moment of two dipoles inclined at an angle 


Ө is given by the equation u = V X^ + Y^ +2XY cos0,cos90" = 0. Since the angle increases from 90° to 


180°, the value of cos Ө becomes more and more — ve and hence resultant dipole moment decreases. 
Thus, dipole moment is maximum when Ө = 90°. 


(4) In case of anions having same charge, as the size of anion increases, polarisibility of anion also 
increases. 

(3) If the structure of water is linear, then u = 0, hence it will be non-polar and thus the solubility of 
polar compound in water cannot be explained. 


1) 


s-orbital p-orbital 


The overlap between s- and p-orbitals occurs along internuclear axis and hence the angle is 180*. 

2) Equilateral or triangular planar shape involves sp hybridization. 

(3) The bond length decreases in the order 5р3 > sp2 > sp. Because of the triple bond, the carbon-carbon 
bond is shortest. 

(1) The number of lone pairs of electrons on central atom in various given species are 


Species Number of lone pairs on central atom 
IF; nil 
IF, 1 
2 
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45. 
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53. 


IF, «IF; «CIF, < XeF, 
Thus the correct increasing order 15 9 ! 2 3 
2) BE involves sp* -hybridization. 
(3) In XeF2 and - 
IF2 both XeF2 and IF2 
— are sp3d hybridized 
and have trigonal bipyramidal (linear) shape due to presence of 3 Ip of electrons. 
(1) The bond angle decreases on moving down the group due to decrease in bond pair-bond pair 


repulsion. 
NH3 PH3 AsH3 SbH3 BiH3 
107° 94° 92° 91° 90° 


This can also be explained by the fact that as the size of central atom increases and its electronegativity 
decreases. Thus distance between bond pairs of electron increases and bp-bp repulsion decreases. As 
a result bond angle decreases from NH3 to BiH3. 
(2) Hybridisation is sp3 and shape pyramidal. 
(1) BF3 is sp2 hybridised. So, it is trigonal planar. NH3, and РСІЗ have sp3 hybridisation, hence have 
trigonal pyramidal shape. IF3, has sp3d hydridisation and has T-shape. 
(1) Linear combination of two hybridized orbitals leads to the formation of sigma bond. 
(3) As sigma bond is stronger than the л (pi) bond, so it must be having higher bond energy than л (pi) 
bond. 
(3) 150 +37 
(4) | 
= 
o ‘Ss 


1 - جا 


bp=4 

(1) Number of o -bonds = 14 

(4) 46. (2) 

(4) BrF5 has square pyramidal geometry. 

(2) Molecule or ion having sp hybridisation and no lone pair of electrons is linear. CO2 H = 1/2 (4 + 0 
+ 0—0) = 2 sp (linear shape) 

(1) 

(2) SeF4 has distorted tetrahedral geometry while CH4 has tetrahedral geometry. 

2) 


Molecule | Hybridization 


It contains 9 sigma bonds, 3 pi bonds and 1 lone pair of electrons. 

(4) The bond angle will be exactly 109°.28’ when the central atom is sp3 hybridised and all bonds have 
same atom. ССІ4 has all identical bonds (C — СІ) and central carbon is sp3 hybridised. So, it has bond 
angle exactly 109.28“. 
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(3) 120, NH3 and CHA all are sp3 hybridized but due to two Ip — Ip repulsions, bond angle in H2O 
(104.59) is lower than in NH3 (107°) which has one Ір and СНА (109? 28”) which has no Ip. BeF2 on 
the other hand, has sp hybridization and hence has a bond angle of 180°. 

(1) The structure of IF6 — is distorted octahedral This is due to presence of a “weak” lone pair. 


(2) 
(3) Applying VSEPR theory, both МЕЗ and Н20 are sp3 hybridized. 
(3) 59. (1) 60. (3) 61. (2) 


1) 
Br 
il А T" ۱ 
| Iw sp^d-hybridisation Shape — Linear 
Br 
1) 
| 0 
c+ Cow 
"dli" ے‎ NH 
н н н н 
(sp? -hybrid) (sp?-hybridised) 


(Trigonal planar) (Trigonal pyramidal) 
3) By sp2-hybridisation. Hybridisation orbital = 3| Зо – bonds | Unhybridised orbital = 1[17 bond 
3) Hybridisation : 


ee 1 А 
L 8 = (6+2) - 4- sp 


2. :8Е, >—(6+4)=5=sp'd 


~ 2 


1, 
3 SE = -(6*6)-6- sp'd° 


4)The strength of a bond depends upon the extent of overlapping. s-s and s-p overlapping results in the 
formation of o bond but extent of overlapping along internuclear axis is more in case of s-s overlapping 
than in s-p. p-p overlapping may result in o bond if overlapping takes place along internuclear axis or 
may result in m—bond if sideways overlapping takes place. In any case the extent of overlapping is 
lesser in p — p than that of the other two, s-s and s-p. Hence the correct order is 5-5 S- PD р-р 

3) N; =7+7-1=13 electrons Configuration is c1s°,0*1s°,02s°,0*2s°,2p, = л2р;,о2р, 


رر ا و = nb— na‏ 
2 2 


Bond order = 


3) 69. 4) 
М.О. configuration of NO is: 
(Gls) (c * 15) (с25) (c 2) (c2p. (n2p,* (mp, 
and M.O. configuration of NO is : 
(c1s)(c * 1s)*(G2s)* 250 (c2p Y (rap у 
(mp) (n * رم2‎ 


А 1 1 
3) Hi :(ols');B.O = (1-0)۔‎ Б 


71. 
73. 
74. 


75. 
76. 
77. 
78. 


/9. 
80. 


Н; :(ols* )(o*1s' );B.O -3(2-1) = 


Even though the bond order of H} and Н; are equal but Н; is more stable than H; as in the latter, an 
electron is present in the antibonding (o*1s) orbital of higher energy. 

1) 72. 2) 

2) One bonding М.О. and one anti-bonding М.О. 

3) NH3 undergoes H-bonding and hence has the highest b.p. Among the remaining hydrides i.e. PH3, 
AsH3 and SbH3 as we move from PH3 to BiH3, the molecular mass increases. As a result the van der 
waal’s forces of attraction increases and the boiling point increases regularly from PH3 to BiH3. 

3) 

3) In ether, there is no H-bonding while alcohols have intermolecular H-bonding. 

4) Molecules having unpaired electrons show paramagnetism. 

1) Hydrogen bonding is possible only in compounds having hydrogen attached with F, O or N. 


(H-bonding possible) (H-bonding not possible) 


1 O 
| [| 

CH, —-C—- CH; CH; - С-Н 
(H-bonding not possible) (H-bonding not possible) 


(4) Due to intermolecular hydrogen bonding in methanol, it exist as associated molecule. 
(1) Molecular orbital electronic configuration of these species are : 


O, (17e )= с1з^с®1$з^@25^с* 25°с2р? 

n2p2 = т2рут* 2p? N * 2p} 
O,(16e )= 012018202820 * 25792 р? 

n2p? = т2рут *2pl t 2р! 
od 8e )= с152с*1526252с* 25°с2р? 


2 г = 2 +» DE 
n2p,=n2pyn*2p,=%n*2p, 


Hence number of antibonding electrons are 7, 6 and 8 respectively. 
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We are thrilled to introduce the School of Educators WhatsApp Group, a 
platform designed exclusively for educators to enhance your teaching & Learning 
experience and learning outcomes. Here are some of the key benefits you can 
expect from joining our group: 


BENEFITS OF SOE WHATSAPP GROUPS 
E 


e Abundance of Content: Members gain access to an extensive repository of 
educational materials tailored to their class level. This includes various formats such 
as PDFs, Word files, PowerPoint presentations, lesson plans, worksheets, practical 
tips, viva questions, reference books, smart content, curriculum details, syllabus, 
marking schemes, exam patterns, and blueprints. This rich assortment of resources 
enhances teaching and learning experiences. 


e immediate Doubt Resolution: The group facilitates quick clarification of doubts. 
Members can seek assistance by sending messages, and experts promptly respond 
to queries. This real-time interaction fosters a supportive learning environment 
where educators and students can exchange knowledge and address concerns 
effectively. 


e Access to Previous Years' Question Papers and Topper Answers: The group 
provides access to previous years' question papers (PYQ) and exemplary answer 
scripts of toppers. This resource is invaluable for exam preparation, allowing 
individuals to familiarize themselves with the exam format, gain insights into scoring 
techniques, and enhance their performance in assessments. 


Free and Unlimited Resources: Members enjoy the benefit of accessing an array of 
educational resources without any cost restrictions. Whether its study materials, 
teaching aids, or assessment tools, the group offers an abundance of resources 
tailored to individual needs. This accessibility ensures that educators and students 
have ample support in their academic endeavors without financial constraints. - è 


Instant Access to Educational Content: SOE WhatsApp groups are a platform where ~ 
teachers can access a wide range of educational content instantly. This includes study 
materials, notes, sample papers, reference materials, and relevant links shared by 


group members and moderators. 


Timely Updates and Reminders: SOE WhatsApp groups serve as a source of timely 
updates and reminders about important dates, exam schedules, syllabus changes, and 
academic events. Teachers can stay informed and well-prepared for upcoming 
assessments and activities. 


Interactive Learning Environment: Teachers can engage in discussions, ask questions, 
and seek clarifications within the group, creating an interactive learning environment. 
This fosters collaboration, peer learning, and knowledge sharing among group 
members, enhancing understanding and retention of concepts. 


Access to Expert Guidance: SOE WhatsApp groups are moderated by subject matter 
experts, teachers, or experienced educators can benefit from their guidance, 
expertise, and insights on various academic topics, exam strategies, and study 
techniques. 


Join the School of Educators WhatsApp Group today and unlock a world of resources, 
support, and collaboration to take your teaching to new heights. To join, simply click 
on the group links provided below or send a message to +91-95208-77777 expressing 
your interest. 


Together, let's empower ourselves & Our Students and 
inspire the next generation of learners. 


Best Regards, 
Team 
School of Educators 


Join School of Educators WhatsApp Groups 
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You will get Pre- Board Papers PDF, Word file, PPT, Lesson Plan, Worksheet, pra@tical 
tips and Viva questions, reference books, smart content, curriculum, syllabUs, 
marking scheme, toppers answer scripts, revised exam pattern, revised syllabus, 
Blue Print etc. here . Join Your Subject / Class WhatsApp Group. 
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Class 10 
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Subject Wise Secondary and Senior Secondary Groups 
(IX & X For Teachers Only) 


Secondary Groups (IX & X) 


Science 


IT Code-402 


Hindi-B Artificial Intelligence 


Senior Secondary Groups (XI & XII For Teachers Only) 
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French 


Artificial Intelligence 


Other Important Groups (For Teachers & Principal’s) 


Principal’s Group Teachers Jobs 


Join School of Educators WhatsApp Groups 
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You will get Pre- Board Papers PDF, Word file, PPT, Lesson Plan, Worksheet, pra@tical 
tips and Viva questions, reference books, smart content, curriculum, syllabUs, 
marking scheme, toppers answer scripts, revised exam pattern, revised syllabus, 
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Groups Rules & Regulations: 
To maximize the benefits of these WhatsApp groups, follow these guidelines: 


1. Share your valuable resources with the group. 

2. Help your fellow educators by answering their queries. 

3. Watch and engage with shared videos in the group. 

4. Distribute WhatsApp group resources among your students. 
5. Encourage your colleagues to join these groups. 


Additional notes: 
1. Avoid posting messages between 9 PM and 7 AM. 
2. After sharing resources with students, consider deleting outdated data if necessary. 
3. It's a NO Nuisance groups, single nuisance and you will be removed. 
e No introductions. 
٭‎ No greetings or wish messages. 
e No personal chats or messages. 
e No spam. Or voice calls 
e Share and seek learning resources only. 


Please only share and request learning resources. For assistance, 
contact the helpline via WhatsApp: +91-95208-77777. 


Join Premium WhatsApp Groups 
Ultimate Educational Resources!! 


Join our premium groups and just Rs. 1000 and gain access to all our exclusive 
materials for the entire academic year. Whether you're a student in Class IX, X, XI, or 
XII, or a teacher for these grades, Artham Resources provides the ultimate tools to 
enhance learning. Pay now to delve into a world of premium educational content! 


Click here for more details 


Class 9 Class 10 Class 11 


Class 12 


< Don't Miss Out! Elevate your academic journey with top-notch study materials and secure 
your path to top scores! Revolutionize your study routine and reach your academic goals with 
our comprehensive resources. Join now and set yourself up for success! E 


Best Wishes, 


Team 
School of Educators & Artham Resources 
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